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Coating material consists chiefly of copolymer (A) of at least one 
quat. ammonium salt contg. monomer (A1) selected from the cpds. of 
formulae (1), (2), (3) and (4) and at least one acrylic monomer (A2) of 
formula CH2-C-COO-R in which Y = H or methyl and R = alkyl gp. 

In (1), (2), (3) and (4), Y = H or methyl, R1 = -CH2- -C2H4- or 
-C3H6-, Q = H, methyl, ethyl or phenyl, Z = halogen, acid radical, R2 
and R3 = methyl or ethyl; X = halogen and R4 = alkylene gp. 

Another novel transparent water-absorbing coating material 
consists chiefly of a copolymer (B) of 5-50 pts. wt. of methyl chloride 
salt of dimethylaminoethyl methacrylate, 5-50 pts. wt of methyl 
methacrylate and 5-50 pts. wt. of isobutylmethyl methacrylate or 
copolymer (C) of 5-50 pts. wt. of methyl chloride salt of 
dimethylaminoethyl methacrylate, 5-50 pts. wt. of 5-50 pts. wt. of 
benzyl chloride salt of dimethylaminopropylacrylamide, 5-50 pts. wt. of 
methyl methacrylate and 5-50 pts. wt. of n-butyl methacrylate. 

(A1) gives effective sufficient water absorption properties and 
(A2) prevents the copolymer from softening by water absorption. A 
representative (A1)/(A2) wt. ratio is 5-50 (10-30)/10-110 (30-80). 

USE/ADVANTAGE - The material is used for prevention of dew 
formation and fogging of transparent glass and plastics, e.g. inside 
surfaces of car windows and transparent containers of plants and flower 
arrangements. The obtd. coating films have excellent resistance to 
water, moisture and hardness retention (pencil hardness of above F even 
afer water absorption). Copolymers (B) and (C) have notably improved 
heat resistance. 
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(54) [Title of the Invention] 

Transparent, absorbing coating material 



(57) [Abstract] (Rewritten) 

[Purpose] The purpose of the present invention is to produce a composition with a simple 
structure having a long-lasting defogging effect. 

[Constitution] A transparent, absorbing coating material having a copolymer made of (a) a 
monomer containing at least one of the quaternary ammonium salt represented by general 
formula 



Y 
i 



OH* = C - COO - R 1 - N - Q ■ Z° 
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(Wherein, Y is either a hydrogen or a methyl group, R 1 is a group selected from among the 
groups consisting of -CH 2 -, C 2 H 4 -, or -C 3 H 6 -, Q is a hydrogen, methyl group, ethyl group or 
phenyl group, Z is halogen or acid group, R 2 and R 3 are selected from methyl and ethyl groups, X 
is a halogen, R 4 is -CH2- or -C2H4) and (b) at least one acrylic type monomer represented by the 
general formula 

Y 

I 

C H 2 ~ C-COO-R 

(Wherein, Y is hydrogen or methyl group, and R is an alkyl group) 
as the main components. 

[Claims of the invention] 

[Claim 1] A transparent, absorbing coating material having a copolymer made of (a) a 
monomer containing at least one quaternary ammonium salt represented by the general formula 



[Chemical Formula 1] 
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1 >e e 

CH 2 = C - COO - R 1 — N - GH 3 • X 



R a 



Y R" 

I I e Q 
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(Wherein, Y is either a hydrogen or methyl group, R 1 is a group selected from -CH 2 -, C 2 H 4 - or - 
C3H6-, Q is a hydrogen, methyl group, ethyl group, or phenyl group, Z is a halogen or acid root, 
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2 3 

R and R are groups selected from among methyl groups and ethyl groups, X is a halogen, R 4 is 
an alkylene group) and (b) at least one acrylic type monomer represented by general formula 

[Chemical formula 2] 

Y 
I 

CH*=C-COO-R 

(Wherein, Y is a hydrogen or methyl group, and R is an alkyl group) 
as the main component. 

[Claim 2] The transparent, absorbing coating material characterized by the fact that a 
copolymer comprising (a) 5-50 parts by weight of a methyl chloride salt of dimethyl aminoethyl 
methacrylate, (b) (b-1) 5-50 parts by weight of methyl methacrylate and (b-2) 5-50 parts by 
weight of iso-butylmethyl methacrylate is included as the main component. 
[Claim 3] The transparent, absorbing coating material characterized by the fact that a 
copolymer comprising (a) (a-1) 5-50 parts by weight of a methyl chloride salt of dimethyl 
aminoethyl methacrylate and (a-2) benzyl chloride salt of dimethyl amino propyl acrylamide, (b) 
(b-1) 5-50 parts by weight of methylmethacrylate and (b-2) 5-50 parts by weight of n-butyl 
methacrylate is included as the main component. 
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[Detailed description of the invention] 

[0001] 

[Technical field of the invention] The present invention pertains to a new type of transparent, 

absorbing coating material. 

[0002] 

[Prior art] In the past, when formation of coated film is performed with a hydrophilic polymer, 
problems such as short water resistance, formation of running in a short time upon absorption of 
water, and softening of coated film as a result of softening occur. Thus, a resin such as melamine 
resin is added and crosslinking is performed to increase the hardness of the coated film, or 
intramolecular copolymerization is performed for a monomer of trimethoxy silane compound and 
an improvement in the water resistance and researches were performed. As an example, the 
invention described in Japanese Kokoku [Examined] Patent Application No. Sho 60-56194 can 
be mentioned. In this case, it is known that defogging performance is achieved by a resin 
composition for coating made of (a) a partial hydrolysate or hydrolysate of alkoxy silane, (b) 
copolymer of a specific hydrophilic monomer and a specific hydrophobic monomer, (c) a curing 
catalyst and (d) a surfactant. 
[0003] 

[Purpose] The purpose of the present invention is to produce a composition having a 
superior wear resistance having a simpler composition than the composition of Japanese Kokoku 
[Examined] Patent Application No. Sho 60-56194 [1985]. 
[0004] 

[Constitution] The present invention pertains to a transparent, absorbing coating material having 
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a copolymer made of (a) a monomer containing at least one type of quaternary ammonium salt 
shown in general formula 
[Chemical formula 3] 
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(Wherein, Y is either a hydrogen or methyl group, R 1 is a group selected among the group of - 
CH2-, C2H4- or -C3H6-, Q is a hydrogen, methyl group, ethyl group or phenyl group, Z is a 
halogen or acid root, R 2 and R 3 are groups selected from methyl and ethyl groups, X is a halogen, 
R is an alkylene group and those with 5 or fewer carbon atoms, such as -CH 2 - and -C2H4 are 
desirable) and (b) at least one type of acrylic type monomer shown in general formula. 
[Chemical Formula 4] 

Y 
I 

CHs^C-COO-R 

(Wherein, Y is a hydrogen or methyl group, and R is an alkyl group) 
as the main component. In other words, the present invention is a coating material mainly 
comprising a copolymer of a monomer containing an acrylic quaternary ammonium salt selected 
from component (a), and an acrylic type monomer selected from component (b), and the above- 
mentioned copolymer is coated onto the surface of a plastic or glass and naturally dried to 
produce a transparent film with defogging performance and antistatic performance. 
[0005] The mixing ratio of component (a) and component (b) can be appropriately determined in 
such a manner that adequate absorption can be achieved by component (a) and running of the 
coated film can be adequately blocked by component (b). In general, copolymerization is carried 
out at the rate of 5-50 parts by weight, preferably 10-30 parts by weight, of component (a) and 
10-1 10 parts by weight, preferably 30-80 parts by weight, of component (b). For example, a 
transparent, absorbing coating material mainly comprising (a) 5-50 parts by weight, preferably 
10-30 parts by weight of dimethylaminoethylacrylate, 
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(b) (b-1) 5-60 parts by weight, preferably 20-50 parts by weight, of methylmethacrylate, (b-2) 
5-50 parts by weight, preferably 10-30 parts by weight, of butyl acrylate, is suitable since the 
composition is a combination of relatively common monomers; thus, production can be carried 
out at a low cost. However, water resistance, moisture resistance, and heat-resistance are not 
necessarily adequate. 

[0006] However, a transparent, absorbing coating material mainly comprising (a) 5-50 parts by 
weight, preferably 5-20 parts by weight, of methyl chloride salt of dimethylaminoethyl acrylate, 
(b) (b-1) 5-50 parts by weight, preferably 10-30 parts by weight of methyl methacrylate, (b-2) 
5-50 parts by weight, preferably, 10-30 parts by weight, of isobutyl methyl methacrylate 
displays excellent water resistance and moisture resistance. Furthermore, a transparent, 
absorbing coating material mainly comprising (a) (a-1) 5-50 parts by weight, preferably, 5-20 
parts by weight, of methyl chloride salt of dimethyl aminoethyl methacrylate, (a-2) 5-50 parts by 
weight, preferably, 10-30 parts by weight, of benzyl chloride salt of dimethyl aminopropyl 
acrylamide, 

(b) (b-1) 5-50 parts by weight, preferably 5-30 parts by weight, of methyl methacrylate (b-2) 
5-50 parts by weight, preferably 5-30 parts by weight, of n-butyl methacrylate displays excellent 
water resistance, moisture resistance and heat-resistance. In this case, the polymerization 
reaction can be achieved by radical reaction. In general, a copolymer with a weight average 
molecular weight in a range of 20000-50000 is desirable. 
[0007] Synthesis example of (a) (1) 
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CH, 



H CH, 

1 ie e 

CH, = C - COO - C,H 4 - N - CH, • OSO,CH, 

I 

CH 3 



H CH, 

No. 3 I 



CH, = C - COO - C,H 4 - N + {0)-CH 2 Cl 



I 



I 

CH, 



H CH, 
CH, = C - COO - C,H 4 - N - CH, -{ Q) . c l' 



CH 



3 
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Synthesis Example of (a) (2) 
[Chemical Formula 6] 



H CH 3 

I I 
CH Z = C - COO - C a H*- N 

I 

CH 3 



I 



CH 3 - O 
I I 
CH a - c = 0 

ClCH 2 COOH 



Or 



CH 2 = 



H 
I 

C - COO - C a H,- 



CH 8 

N - CH 2 

I 

CH 3 



G 



- CH 2 - COO 
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Synthesis Example of (a) (3) 
[Chemical Formula 7] 



CH S 



H 
I 

C - COO - C a H, 



CH 3 

! 

N 

I 

CH 3 



H CH 3 

CE 2 ~ C~ COO-C s H«- N — CH 3 »Bf 

I 

H R* 

CE 2 - C ~ COO - C 3 H fl - N - CH 3 • B r 

I 

CH 3 



e 
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Synthesis Example of (a) (4) 
[Chemical Formula 8] 



H CH, 

I I 
CH 2 — C — COO — C a H 4 — N + A-CH B -CH-CH 8 

CH, 



i 



HX 



H CH 3 

' ' €> G 

CH 2 = C - COO - C 2 H,- N - CH - CH, • X 

CH, ^OH 



A is an organic group where glycidyl group can be bonded (see Chemical Products No. 1 1691, pp. 
815-817 "Epoxy resin List" published by J. Chem. Daily, January 23, 1991, and Hiroshi 
Kakiuchi, "New Epoxy Resins" pp. 18-43, pp. 58-66, pp. 71-81 and pp. 97-101, May 10, 1985, 
Shokodo Publishing House, for reference), and as a typical epoxy compound, bisphenol A and 
many different types of glycidyl ester can be mentioned. For the monomer containing quaternary 
ammonium salt of the aforementioned component (a), hydrochloride of methyl amino ethyl 
acrylate, methylhydrochloride of dimethylaminoethyl acrylate, benzyl chloride salt of 
dimethylamino ethyl acrylate, dimethylsulfate of dimethylamino ethylacrylate, diethyl sulfate of 
dimethylamino ethylacrylate, hydrochloride of dimethylamino ethylacrylate, methyl chloride of 
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dimethylaminomethyl methacrylate, benzyl chloride salt of dimethylamino methyl methacrylate, 
dimethyl sulfate of dimethylamino methyl methacrylate, diethyl sulfate of dimethylamino methyl 
methacrylate, halide of dimethylamino ethyl acrylate, hydroxide of dimethylamino ethyl acrylate, 
etc. can be mentioned. 

[0008] For the aforementioned component (b), methyl acrylate, ethyl acrylate, butyl acrylate, 2- 
ethylhexyl acrylate, methyl methacrylate (MMA), ethyl methacrylate, propyl acrylate, butyl 
methacrylate (n-BMA), isobutyl methacrylate (i-BMA), tert-butyl methacrylate (t-BMA), 
cyclohexyl methacrylate, octyl methacrylate, isodecyl methacrylate, 2-ethylhexyl methacrylate, 
lauryl methacrylate, lauryltridecyl methacrylate, tridecyl methacrylate, cetylstearyl methacrylate, 
stearyl methacrylate, benzyl methacrylate, etc. can be mentioned. 
[0009] 

[Application Examples] 
Application Example 1 

Mixing was carried out for 40 parts by weight of methyl methacrylate, 40 parts by weight of butyl 
acrylate, 20 parts by weight of CH 3 C1 quaternary salt of dimethylaminoethyl acrylate (DMAEA 
salt), 0.3 parts by weight of azobisisobutylonitrile and 1 parts by weight of lauryl mercaptan in a 
container, and the mixture produced was placed in a polyethylene bag (15 cm x 30 cm) and 
sealed so as to produce a bagging with a thickness of approximately 10 mm. It was then 
sandwiched between SUS sheets with a thickness of 1 mm and placed in a constant temperature 
bath of 70°C and a polymerization reaction was performed for 5 hours. As a result, a transparent 
light yellow colored polymer was produced. It was then dissolved in methanol to form 40 wt% 
of solution, and air spray coating was performed onto the surface of a glass or plastic, drying was 
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performed and then, dew condensation test was performed. In the case of plastic, good 
transparency and dew condensation resistance were achieved, and furthermore, it was possible to 
reduce the surface resistance to 10 7 ohms. 
[0010] Application Example 2 

Mixing was carried out for 40 parts by weight of methyl methacrylate, 40 parts by weight of butyl 
acrylate, 20 parts by weight of CH 3 C1 quaternary salt of dimethyl aminopropyl acryl amide, 0.3 
parts by weight of azobisisobutylonitrile and 1 part by weight of lauryl mercaptan in a container, 
and the mixture produced was placed in a polyethylene bag (15 cm x 30 cm) and sealed so as to 
produce a bag with a thickness of approximately 10 mm. It was then sandwiched between SUS 
sheets with a thickness of 1 mm and placed in a constant temperature bath of 70°C and a 
polymerization reaction was carried out for 5 hours. As a result, a transparent light yellow 
colored polymer was produced. It was then dissolved in methanol to form 40 wt% of solution, 
and air spray coating was performed onto the surface of a glass or plastic, drying was performed 
and then, dew condensation test was performed. In the case of plastic, good transparency and 
dew condensation resistance were achieved, and furthermore, it was possible to reduce the 
surface resistance to 10 7 ohms. Coating was performed for the material of the present invention 
onto a polycarbonate using air spray coating method, and the coated film produced after natural 
drying was examined, and the results obtained are shown in Table I below. Adhesion, dew 
condensation resistance, weather resistance, antistatic performance were all good. Furthermore, 
dilution was performed for 40 wt% methanol solutions of Application Example 1 and 
Application Example 2 to produce solutions with a solid parts of 20 wt% and when a 
measurement was performed according to the method of the Ford coupler No. 4, 32 
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seconds/20°C was achieved in all cases. 
[Table I] 

Table I Performance of coated film of resin of the present invention 



Coated film 
performance 


Pencil 
hardness 


Dew 

condensation 
resistance 


Adhesion (cross- 
cut adhesion 
test) 


Weather 
resistance 


Water resistance 

(ambient 

temperature) 


Application 
Example 1 


F 


Transparent and 
absence of dew 
condensation 


100/100 


Normal up to 650 
hours 


Normal up to 48 
hours 


Application 
Example 2 


F 


Transparent and 
absence of dew 
condensation 


100/100 


Normal up to 650 
hours 


Normal up to 48 
hours 



[001 1] Application Examples 3-5 

Tests were done as described above. The compositions used and results obtained are shown in 
Table II below. 
[Table D] 





Application Example 3 


Application Example 4 


Application Example 5 


MIMA 


8 


8 


8 


n-BMA 


20 




10 


i-BMA 




20 




1 t-BMA 






10 
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*1 DMAEMA is 80 wt% solution of methyl chloride salt of dimethyl amino thyl methacrylat 
*2 DMAPAA is 80 wt% solution of benzyl chloride salt of dimethyl aminopropyl acrylamid 

[0012] Application Example 6 

A reaction was carried out for 15 parts by weight of methyl chloride salt of dimethylaminoethyl 
methacrylate (80 wt% solution) produced by performing a reaction for dimethyl aminoethyl 
methacrylate and methyl chloride, 8 parts by weight of methyl methacrylate, and 20 parts by 
weight of isobutyl methacrylate in 37 parts by weight of solvent (methanol: methyl acetate= 
2.7:1) and in the presence of 2 wt% polymer catalyst (azobisisobutylonitrile) at 70°C for 6 hours. 
After cooling, dilution was performed with 20 parts by weight of ethylene glycol monobutyl 
ether. 

[0013] Application Example 7 

A reaction was carried out for 7.5 parts by weight of methyl chloride salt of dimethyl aminoethyl 
methacrylate (80 wt% solution) produced by performing a reaction between dimethyl aminoethyl 
methacrylate and methyl chloride, 7.5 parts by weight of benzyl chloride salt of 
dimethylaminopropyl acryl amide produced by performing a reaction between dimethyl 
aminopropyl acrylamide and benzyl chloride (80 wt% solution) and 8 parts by weight of 
methylmethacrylate in 37 parts by weight of solvent (methanol: methyl acetate= 2.7:1) and in the 
presence of 2 wt% polymer catalyst (azobisisobutylonitrile), at 70°C for 6 hours. After cooling, 
dilution was performed with 20 parts by weight of ethylene glycol monobutyl ether. The results 
of Application Example 6 and 7 are shown in Table m. 
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[Table ID] 





ADDlication Examnle 6 


Annliratinn Pvamnlo 7 


MM A 


0 
O 


Q 

0 


n-BMA 




20 


i-BMA 






t-BMA 


4.S3 




DMAEMAf*1) 


1 O 


7.5 


DMAPAA(*2) 




7.5 


Transparency 


0 


0 


Absorption 


o 


0 


Defogging performance 


o 


o 


Water resistance 


o 


0 


Heat-resistance 


X 


o 



*1 DMAEMA is 80 wt% solution of methyl chloride salt of dimethylaminoethyl methacrylate 
*2 DMAPAA is 80 wt% solution of benzyl chloride salt of dimethylaminopropyl acrylamide 

[0014] 

[Effect of the invention] The coating material of the present invention is transparent and 
absorbent, and can be used effectively against dew condensation of transparent glass and plastics. 
Furthermore, a pencil hardness of at least F can be achieved even under absorption, thus, the 
coating material can be used effectively for coating of glass windows of automobiles. 
Furthermore, the coating material can be effectively used for dew condensation and defogging 
performance of transparent containers used for flowers, etc. Furthermore, water resistance and 
moisture resistance are improved in the coated film of Claim 2 of the present invention, and 
water resistance, moisture resistance and heat-resistance are improved in the coated film of 
Claim 3 of the present invention. 
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